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Abstract of JP2000251744 
PROBLEM TO BE SOLVED: To simplify a 
manufacturing process by integrally forming a 
boundary part of a discharge cell and a black 
matrix layer between a common electrode and a 
scanning electrode and a bus electrode in the 



same material. 
SOLUTION: This plasma display panel has a 
front substrate 21 a, a common electrode 22a and 
a scanning electrode 22b formed alternately in an 
array on the lower surface of the front substrate 
21a, a bus electrode 23 formed on the lower 
surface of the common electrode 22a and the 
scanning electrode 22b so as to have a smaller 
width than that between the common electrode 
22a and the scanning electrode 22b, a boundary 
part of a discharge cell comprised of a discharge 
space including a pair of the common electrodes 
22a and the scanning electrode 22b, and a black 
matrix layer 20 formed between the common 
electrode 22c, the scanning electrode 22b, and 
the bus electrode 23 alongside of them in the 
same insulative material. Thereby, the process is 
so simplified and the working efficiency is 
improved, and the optimum contrast is available. 
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(54) PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a 
manufacturing process by integrally forming a boundary 
part of a discharge cell and a black matrix layer between 
a common electrode and a scanning electrode and a bus 
electrode in the same material. 
SOLUTION: This plasma display panel has a front 
substrate 21a, a common electrode 22a and a scanning 
electrode 22b formed alternately in an array on the lower 
surface of the front substrate 21a, a bus electrode 23 
formed on the lower surface of the common electrode 
22a and the scanning electrode 22b so as to have a 
smaller width than that between the common electrode 
22a and the scanning electrode 22b, a boundary part of 
a discharge cell comprised of a discharge space 

including a pair of the common electrodes 22a and the scanning electrode 22b, and a black 
matrix layer 20 formed between the common electrode 22c, the scanning electrode 22b, and 
the bus electrode 23 alongside of them in the same insulative material. Thereby, the process 
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PLASMA DISPLAY PANEL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a plasma display 
panel, and more particularly, to a plasma display panel having an 
improved structure of a black matrix layer formed on a front 
substrate of the plasma display panel. 

Description of the Related Art 

[0002] Plasma display panels (PDPs) form images using an 
electric discharge. In order to generate the electric discharge, 
the PDPs include a pair of substrates facing each other and the 
pair of substrates is sealed with a discharge gas. The discharge 
gas is discharged to generate ultraviolet rays and the generated 
ultraviolet rays excite a phosphor layer to form images. 

[0003] Plasma display panels are categorized into a direct 
current (DC) type and an alternative current (AC) type according 
to the discharge type. Also, plasma display panels are 
categorized into a facing discharge type and a surface discharge 
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type according to the structural arrangement of the electrodes. 

[0004] Fig. 10 is an exploded perspective view illustrating a 
plasma display panel according to the related art. 

[0005] Referring to Fig. 10, the plasma display panel 
according to the related art includes a plurality of common 
electrodes 12a and a plurality of scan electrodes 12b. A strip 
shape of the common electrodes 12a and the scan electrodes 12b 
are alternately formed on a bottom surface of a front substrate 
11a. Also, base electrodes 13a and 13b are formed on bottoms of 
the scan electrodes 12b and the common electrodes 12a. A width 
of the base electrodes 13a, 13b is narrower than the common 
electrodes and the scan electrodes 12a, 12b. 

[0006] The common electrodes 12a, the scan electrodes 12b and 
the base electrode 13a, 13b are buried in a dielectric layer 14 
coated on the bottom surface of the front substrate 11a. A 
passivation layer 15 is formed on a bottom of the dielectric 
layer 14. For example, magnesium oxide (MgO) is used to form the 
passivation layer 15. 

[0007] A pair of the common electrode and the scan electrode 
12a, 12b form a discharge cell where a sustain discharge is 
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generated. An insulating layer 1 is formed on a boundary between 
a discharge cell and an adjacent discharge cell. Furthermore, a 
conductive layer 2 is formed between the common electrode 12a and 
the base electrode 13a, and between the scan electrode 12b and 
the base electrode 13b. The insulating layer 1 and the 
conductive layer 2 are generally black. 

[0008] Meanwhile, a strip shape of an address electrode 16 is 
formed on a rear substrate lib to be crossed with the common 
electrode and the scan electrode 12a and 12b. The address 
electrode 16 is buried in a dielectric layer 17 coated on the 
front substrate 11a. A plurality of barrier ribs 18 is formed 
within a predetermined space on the dielectric layer 17 to limit 
a discharge region. A phosphor layer 19 is coated on the 
discharge region limited by the barrier ribs. 

[0009] When a voltage is supplied to the scan electrode 12b 
and the address electrode 16 of the plasma display panel 
according to the related art, a wall charger is charged by a 
reserve discharge. And then, a voltage is supplied between the 
common electrode 12a and the scan electrode 12b to generate a 
sustain discharge. The generated sustain discharge forms plasma, 
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and the formed plasma radiates ultraviolet rays. Finally, the 
phosphor layer 19 is excited by the radiated ultraviolet rays to 
form images. 

[0010] As described above, the insulating layer 1 and the 
conductive layer 2 are black. Such a black insulating layer 1 
and black conductive layer 2 eliminate a color diffusion caused 
by light weakly emitted from a non-discharge region. The black 
insulating layer 1 and the black conductive layer 2 also lower a 
reflectivity of the front substrate 11a against light externally 
irradiated to the front substrate 11a. Furthermore, the black 
insulating layer 1 and the black conductive layer 2 isolate 
lights radiated by a background discharge. Accordingly, a 
contrast is improved. 

[0011] The insulating layer 1 and the conductive layer 2 are 
formed by a printing scheme using a pattern formed screen, and 
are made of difference materials. That is, the insulating layer 
1 is made of an insulating material including glass powder, lead 
oxide (PbO) , and aluminum oxide (AI2O3) . The conductive layer 2 
is made of a conductive material having silver powder mixed with 
oxides. Since the insulating layer 1 and the conductive layer 2 
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are formed by the printing scheme with difference materials, unit 
processes of manufacturing the insulating layer 1 and the 
conductive layer 2, such as a photo process or a hardening 
process, are comparatively complex. Therefore, productivity of 
the plasma display panel according to the related art is degraded 

SUMMARY OF THE INVENTION 

[0012] Accordingly, the present invention is directed to a 
plasma display panel that substantially obviates one or more 
problems due to limitations and disadvantages of the related art. 

[0013] An object of the present invention is to provide a 
plasma display panel with a simplified manufacturing process by 
forming black matrix layers made of same material on a boundary 
area of discharge cells, between a common electrode and a base 
electrode, and between a scan electrode and a base electrode. 

[0014] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
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advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0015] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, a plasma display panel includes: a 
front substrate; a common electrode and a scan electrode, each of 
which has a strip shape, alternatively formed in parallel on the 
bottom surface of the front substrate; a base electrode formed on 
bottoms of the common electrode and the scan electrode to have a 
width narrower than the widths of the common electrode and the 
scan electrode; and black matrix layers made of same insulating 
material formed on a boundary of discharge cells configured with 
a pair of a common electrode and a scan electrode at a discharge 
region, and between the common electrode and the base electrode, 
and between the scan electrode and the base electrode, to be 
parallel with the electrodes. 

[0016] A thickness of the black matrix layers formed between 
the common electrode and the base electrode and between the scan 
electrode and the base electrode may be thinner than a thickness 
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of the black matrix layer formed on the boundary of the discharge 
cells . 

[0017] The black matrix layer may be continuously formed on 
the boundaries of the discharge cells to the base electrodes, 
between the common electrode and the base electrode, and between 
the scan electrode and the base electrode in one-piece. 

[0018] The black matrix layer may be made of an insulating 
material having glass powder and oxides mixed with black figment. 

[0019] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 
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[0021] Fig. 1 is an exploded perspective view of a plasma 
display panel according to a first embodiment of the present 
invention; 

[0022] Fig. 2 is a cross sectional view of a plasma display 
panel according to a second embodiment of the present invention; 

[0023] Fig. 3 is a cross sectional view of a plasma display 
panel according to a third embodiment of the present invention; 

[0024] Fig. 4 is an exploded perspective view of a plasma 
display panel according to a fourth embodiment of the present 
invention; 

[0025] Fig. 5 is a cross sectional view of a plasma display 
panel according to a fifth embodiment of the present invention; 

[0026] Fig. 6 is a cross sectional view of a front substrate 
of a plasma display panel according to a sixth embodiment of the 
present invention; 

[0027] Fig. 7 is a cross sectional view of a front substrate 
of a plasma display panel according to a seventh embodiment of 
the present invention; 

[0028] Fig. 8 is a cross sectional view of a plasma display 
panel according to an eighth embodiment of the present invention; 

8 
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[0029] Fig. 9 is a cross sectional view of a front substrate 
of a plasma display panel according to a ninth embodiment of the 
present invention; and 

[0030] Fig. 10 is an explode perspective view of a plasma 
display panel according to the related art. 

DETAILED DESCRIPTION OF THE INVENTION 
[0031] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0032] Fig. 1 is an exploded perspective view of a plasma 
display panel according to a first embodiment of the present 
invention . 

[0033] Referring to Fig. 1, a plurality of common electrodes 
22a and a plurality of scan electrodes 22b are alternatively 
formed on a bottom surface of a front substrate 21a. In order to 
reduce a line resistance, a conductive base electrode 23 is 
formed on a bottom of the common electrode 22a and on a bottom of 



JP2000-251744 



the scan electrode 22b. The common electrodes 22a and the scan 
electrodes 22b have a line shape, and the conductive base 
electrode 23 has a narrower width than the common electrodes and 
the scan electrodes 22a, 22b. The electrodes 22a and 22b are 
buried in a dielectric layer 24 coated on the bottom surface of 
the front substrate 21a. A passivation layer 25 is formed on a 
bottom surface of the dielectric layer 24. For example, the 
passivation layer 25 is made of magnesium oxide. 

[0034] On a rear substrate 21b facing to the front substrate 
21a, a strip shape of an address electrode 26 is formed to be 
crossed with the common electrode and the scan electrode 22a, 22b 
The address electrode 26 is also buried in the dielectric layer 
27. Barrier ribs 28 are formed on the dielectric layer 27 within 
a predetermined space to limit a discharge region. A phosphor 
layer 26 is coated inside the discharge region. 

[0035] A sustain discharge is generated between the common 
electrode 22a and the scan electrodes 22b. That is, a space 
including a pair of the common electrode 22a and the scan 
electrode 22b form a discharge cell where the sustain discharge 
is generated. 

10 
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[0036] In the present invention, a black matrix layer 20 is 
formed on a boundary of each discharge cell, that is, between a 
scan electrode 22b of a discharge cell and a common electrode 22c 
of an adjacent discharge cell. Also, the black matrix layer 20 
is formed between the scan electrode 22b and the base electrode 
23, and between the common electrode 22c and the base electrode 
23. An insulating material having glass powder and oxides mixed 
with block figment is used to form the black matrix layer 20 in 
the present invention. 

[0037] Hereinafter, a manufacturing method of the plasma 
display panel according to the present embodiment will be 
explained. 

[0038] At first, an ITO layer is deposited on a transparent 
front substrate 21a based on a sputtering scheme to form the 
common electrode 22a and the scan electrode 22b. A strip shape 
of a photosensitive black matrix material is coated on a boundary 
of a discharge cell, that is, between a scan electrode 22b of a 
discharge cell and a common electrode 22c of an adjacent 
discharge cell. The block matrix material is also coated on a 
predetermined portion of a common electrode 22a and a scan 
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electrode 22b where a base electrode 23 is formed. A thickness 
of the block matrix material coated on the common electrode and 
the scan electrode 22a, 22b is thinner than a thickness of the 
block matrix material coated on the boundary of the discharge 
cell. Accordingly, it is preferable that a width of the black 
matrix material coated on the bottom of the common electrode and 
the scan electrode 22a, 22b is same to a width of the base 
electrode 23. 

[0039] After coating the black matrix material, the coated 
black matrix material is patterned by exposing and developing 
processes. After forming the black matrix pattern, the black 
matrix layer 20 is completely formed by a thermal process with 
temperatures from 550 °C to 620 °C . Since the thickness of the 
black matrix layer 20 formed on the bottom of the common 
electrode and the scan electrode 22a, 22b is thin, conductive 
particles contained in the common electrode and the scan 
electrode 22a, 22b are diffused to the black matrix layer 20 by a 
thermal diffusion during the thermal process, and thus the base 
electrode 23 is electrically connected to the common electrode 
and the scan electrode 22a, 22b. 
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[0040] After then, a conductive paste made of silver or 
silver alloy is printed or photo-lithographed on the bottom of 
the black matrix layer 20 coated on the bottom of the common 
electrode and the scan electrode 22a, 22b to form the base 
electrode 23 for reducing the line resistance. 

[0041] Since manufacturing processes of the plasma display 
panel after forming the base electrode 23 are identical to the 
related art, the detailed explanation thereof is omitted. 

[0042] Figs. 2 through 9 show various embodiments of a plasma 
display panel according to the present invention. Like reference 
numerals in Figs. 1 through 9 denote like elements. 

[0043] Fig. 2 is a cross sectional view of a plasma display 
panel according to a second embodiment of the present invention. 

[0044] Referring to Fig. 2, a strip shape of first black 
matrix layer 30 is formed a boundary area between discharge cells, 
that is, between a scan electrode 22b and a common electrode 22c 
of an adjacent discharge cell. Also, second black matrix layers 
31 are formed between a scan electrode 22b and a base electrode 
23, and between a common electrode 22c and a base electrode 23. 
The first black matrix layer 30 and the second black matrix 
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layers 31 are separated each other. 

[0045] It is preferable that a width of the second black 
matrix layers 31 is identical to a width of the first black 
matrix layer 30. The first black matrix layer and the second 
black matrix layers 30, 31 are made of same material used for the 
black matrix layer in the first embodiment of the present 
invention. The second black matrix layers 31 are formed to be 
thin to electrically connect the two electrodes 22a, 22b and the 
base electrode 23. 

[0046] Fig. 3 is a cross sectional view of a plasma display 
panel according to a third embodiment of the present invention. 

[0047] Referring to Fig. 3, a strip shape of a first black 
matrix layer 40 is formed on a boundary area of discharge cells. 
Second black matrix layers 41 are formed between a scan electrode 
22b and a base electrode 23, and a side surface of the scan 
electrode 22b, and also formed between a common electrode 22c and 
a base electrode 23, and a side surface of the common electrode 
23. 

[0048] Fig. 4 is an exploded perspective view of a plasma 
display panel according to a fourth embodiment of the present 
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invention . 

[0049] As shown in Fig. 4, an insulating matrix layer 50 is 
formed between a scan electrode 22b of a discharge cell and a 
common electrode 22c of an adjacent discharge cell, between a 
scan electrode 22b and a base electrode 2, and between a common 
electrode 22c and a base electrode 23. In the present embodiment, 
a width of the black matrix layer 50 formed between each of the 
two electrodes 22b, 22c and the base electrode 23 is narrower 
than a width of the base electrode 23 in order to electrically 
connect the scan electrode and the common electrode 22b, 22c to 
the base electrode 23. 

[0050] Fig. 5 is a cross sectional view of a plasma display 
panel according to a fifth embodiment of the present invention. 

[0051] Referring to Fig. 5, a black matrix layer 60 is formed 
on a boundary area between discharge cells, between a scan 
electrode 22b and the base electrode 23, and between a common 
electrode 22c and the base electrode 23. However, the black 
matrix layer 60 is not completely formed between each of the two 
electrodes 22b, 22c and the base electrode 23. Therefore, the 
scan electrode 22b and the common electrode 22c are electrically 
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connected to the base electrode 23. That is, an isolated black 
matrix layer 61 having narrower width than the base electrode 23 
is formed between each of two electrodes 22b, 22c and the base 
electrode 23 to be separated from the black matrix layer 60 
within a predetermined space. 

[0052] Fig. 6 is a cross sectional view of a bottom surface 
of a front substrate in a plasma display panel according to a 
sixth embodiment of the present invention. Referring to Fig. 6, 
a block matrix layer 70 is formed on a boundary area between a 
scan electrode 22b of a discharge cell and a common electrode 22c 
of an adjacent discharge cell, which are formed on a bottom 
surface of the front substrate 21a. The black matrix layer 70 is 
also formed between each of the two electrodes 22b, 22c and the 
base electrode 23. 

[0053] According to the present embodiment, the black matrix 
layer 70 is discontinuously formed in a direction parallel with 
the scan electrode 22b and the common electrode 22c. Since the 
black matrix layer 70 is discontinuously formed, the scan 
electrode 22b and the common electrode 22c are electrically 
connected to the base electrode 23. 
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[0054] Fig. 7 is a cross sectional view of a front substrate 
of a plasma display panel according to a seventh embodiment of 
the present invention. Referring to Fig. 7, a black matrix layer 
80 is continuously formed to be parallel with a scan electrode 
and a common electrode 22b, 22c on a boundary between the scan 
electrode 22b of a discharge cell and the common electrode 22c of 
an adjacent discharge cell, and between each of two electrodes 
22b, 22c and a base electrode 23. A hole 80a is formed between 
each of two electrodes 22b, 22c and the base electrode 23 and the 
black matrix layer 80 is not coated on a surface of the hole 80a. 
Accordingly, the scan electrode 22b and the common electrode 22c 
are electrically connected to the base electrode 23 through the 
hole 80a. 

[0055] Fig. 8 is a cross sectional view of a plasma display 
panel according to an eighth embodiment of the present invention. 
Referring to Fig. 8, black matrix layers 90 are formed between a 
scan electrode 22b and a base electrode 23, and between a common 
electrode 22c and a base electrode 23. The black matrix layer 90 
formed between the scan electrode 22b and the base electrode 23 
is extended to cover a side surface of the scan electrode 22b 
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facing to a common electrode 22c of an adjacent discharge cell. 

[0056] Fig. 9 is a cross sectional view of a front substrate 
of a plasma display panel according to a ninth embodiment of the 
present invention. In the present embodiment, a black matrix 
layer 100 is formed on a boundary area of discharge cells and a 
bottom surface of a base electrode 23. 

[0057] Since operations of the plasma display panel according 
to the present invention are identical to a plasma display panel 
according to the related art, detailed explanation thereof is 
omitted . 

[0058] As described above, the same material is used to form 
the black matrix layers on the boundary of discharge cells, 
between the scan electrodes and the base electrode, and between 
the common electrode and the base electrode in the present 
invention. Therefore, the manufacturing process of the plasma 
display panel is simplified and a manufacturing efficiency is 
improved. Furthermore, the optimized contrast can be provided 
since the black matrix layer can be manufactured various shapes. 

[0059] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
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invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents. 
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What is claimed is : 

1. A plasma display panel comprising: 
a front substrate; 

5 a common electrode and a scan electrode, each of which has a 

strip shape, alternatively formed in parallel on the bottom 
surface of the front substrate; 

a base electrode formed on bottoms of the common electrode 
and the scan electrode to have a width narrower than the widths 
10 of the common electrode and the scan electrode; and 

black matrix layers made of same insulating material formed 
on a boundary of discharge cells configured with a pair of a 
common electrode and a scan electrode at a discharge region, and 
between the common electrode and the base electrode, and between 
15 the scan electrode and the base electrode, to be parallel with 
the electrodes. 

2. The plasma display panel according to claim 1, wherein 
a thickness of the black matrix layers formed between the common 

20 electrode and the base electrode and between the scan electrode 
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and the base electrode is thinner than a thickness of the black 
matrix layer formed on the boundary of the discharge cells. 

3. The plasma display panel according to claim 2, wherein 
5 the black matrix layer is continuously formed on the boundaries 

of the discharge cells to the base electrodes, between the common 
electrode and the base electrode, and between the scan electrode 
and the base electrode in one-piece. 

4. The plasma display panel according to claim 2, wherein 
the black matrix layer includes: 

a first black matrix layer formed on the boundary of the 
discharge cells; 

second black matrix layers formed between the common 
electrode and the base electrode, and between the scan electrode 
and the base electrode. 

5. The plasma display panel according to claim 4, wherein 
the second black matrix layer is coated to be extended to a side 

20 surface of one of the common electrode or the scan electrode, 
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where the side surface faces to a side surface of other electrode. 

6. The plasma display panel according to claim 2, wherein 
the black matrix layer is not formed on a predetermined portion 
of the base electrodes between the scan electrode and the base 
electrode and between the common electrode and the base electrode 
to electrically connect the scan electrode and the common 
electrode to the base electrodes. 

7. The plasma display panel according to claim 6, wherein 
a hole is formed on the black matrix layers formed between the 
common electrode and the base electrode and between the scan 
electrode and the base electrode to electrically connect the 
common electrode and the scan electrode to the base electrode 
through the formed hole. 

8. The plasma display panel according to claim 2, wherein 
the black matrix layer is discontinuously formed. 

9. The plasma display panel according to claim 2, wherein 
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the black matrix layer is made of an insulating material having 
glass powder and oxides mixed with black figment. 

10. A plasma display panel, comprising: 
a front substrate; 

a common electrode and a scan electrode alternatively formed 
in parallel on the bottom surface of the front substrate; 

base electrodes formed on bottom surfaces of the common 
electrode and the scan electrode to have a width narrower than 
the common electrode and the scan electrode; 

a boundary of discharge cells configured with a pair of a 
common electrode and a scan electrode at a discharge region on 
the bottom surface of the front substrate; and 

black matrix layers made of same insulating material formed 
on the bottom surfaces of the base electrodes to be parallel with 
the electrodes. 
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ABSTRACT OF THE DISCLOSURE 

A plasma display panel is provided. The plasma display 
panel includes: a front substrate; a common electrode and a scan 
electrode, each of which has a strip shape, alternatively formed 
in parallel on the bottom surface of the front substrate; a base 
electrode formed on bottoms of the common electrode and the scan 
electrode to have a width narrower than the widths of the common 
electrode and the scan electrode; and black matrix layers made of 
same insulating material formed on a boundary of discharge cells 
configured with a pair of a common electrode and a scan electrode 
at a discharge region, and between the common electrode and the 
base electrode, and between the scan electrode and the base 
electrode, to be parallel with the electrodes. Accordingly, a 
manufacturing process of the plasma display panel becomes very 
simplified and a manufacturing efficiency is improved. Also, the 
optimized contrast is provided. 



24 



Fig.l 



JP2000-251744 




25 



Fig. 3 
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Fig . 6 
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Fig. 8 
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Fig. 10 
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